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Ecological stoichiometric characteristics of soil C, N, P, and K in three

types of plantations on the Leizhou Peninsula

XU Yuxing, WANG Zhichao, ZHU Wankuan, DU Apeng
(China Eucalypt Research Centre, Zhanjiang 524022, Guangdong, China)

Abstract: To provide a scientific basis for sustainable management of plantations on the Leizhou Peninsula,
changes of soil organic C, total N, total P, and total K in three different kinds of plantations were explored.
Three sample plots were set in Eucalyptus urophylla x Eucalyptus grandis, Eucalyptus camaldulensis, and Pi-
nus elliottii x Pinus caribaea plantations with the five-point sampling method employed for stratification and
sampling. Concentrations of C, N, P, and K and their stoichiometric characteristics were analyzed in different
plantations and soil depths. Results showed that among the three kinds of plantations, soil organic C and total
N content at depths of 0—60 cm were not significantly different. Soil total P of E. camaldulensis plantation was
significantly lower (P<<0.05) than P. elliottii x P. cartbaea plantation, but was not significantly different be-
tween E. urophylla x E. grandis and P. elliottii X P. cartbaea plantation. The content of soil total K was in the
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order of Pinus elliottii x P. cartbaea > Eucalyptus camaldulensis > E. urophylla x E. grandis with the soil C:
K, N:K, and P:K ratios significantly lower (P<<0.05) in Pinus elliottii X Pinus than Eucalyptus plantations. Soil
organic C and total N in the three different plantations decreased significantly (P<<0.05) with an increase of
soil depth. The C:P, C:K, N:P, and N:K ratios decreased significantly with an increase of soil depth (P<<0.05),
but C:N and P:K showed no consistent pattern. For the three kinds of artificial forests in the 0-60 c¢m depth,
soil C:P was less than 200.00, and N:P, which was below the national average, demonstrated that plant growth
was limited by N. Correlation analyses also showed that total N had a significant positive correlation with soil
organic C (r = 0.925, P<<0.01), but was not significantly different (P>0.05) from total P (r = 0.253) and K
(r = =0.016). In conclusion, stand growth in the test area was limited by N and balanced fertilization was needed
to prevent soil degradation in these fast-growing pine and eucalypt plantations. [Ch, 1 fig. 3 tab. 28 ref. ]
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Table 1  Basic situation of different plantations

Were/ (o) B I)AE %5 BE/ (B - hm ) Hhie/a

oy FEH A B 5 H/m
21°15'42.48'N

TR R m F I ffem

FE Bk bk 113.0 8 & 1 666 8 23.15 18.43
110°06'5.76"E
21°16'2.02"N

DI TN 98.6 0 1 666 8 15.28 10.82

110°05'26.32"E

21°15'30.60"N
TR AL AR 104.7 0 1 666 15 13.73 20.60
110°06'6.12"E

Bl o ok FH B S TR B AR Ab- A ik, IR RUCRAUIIRE R L, LU RAWE- et @yk, HiE
PR FHRR - KA TERE TS o B R SPSS 18.0 B AT PR R Jr 2200 M« #HRHT A e ZFE b d . R
H Excle 2010 21l AH = # .

2 HERG M

21 FAEAIMMTEENHZR. 28, SHNSHERESHNTH

HE 2 A 3 AR T AR 0~60 em 384 HLAR Il 4 05 5 5 503 R 3R Ak e bk > 12 B Rk > i
TFABR, AT 40 BRI e E AR AR S MR AN AR > JRbie bk . Horpr, A LB FI 4 BB i 0 B s o AN i
(P>0.05); o5k 4 0l 50 o 00 35 KT R R AR R s A, 4 B0 I 0 43 K003 B W 388 0 A8 Ak > % A
>R EREAR, RIS R 3 4 B0 R A0 T R TR B RO 2R A bk 1 48 (P<<0.05) .

3FORTIN AR, ALK . SR L2 E R 2R s, Kb, AR THREZ
(0~20 cm ) - 54 HLRR A 42 20U i 50 80530 oy 23.73~27.32 il 1.84~2.10 g-kg™', i )2 3 (20~40 cm) N
MU TR 13.72~15.21 F1 0.93~1.33 g-kg™', ZJ5 2| T )z 145 (40~60 cm) 8 57 5 70 806 I T FEAE R 21
BEES . TR TR B R TR RIS AN K, R R B AR 2 Al T i o B R A AR
RELHRERTHEMTZ 18, HARRE N TARE 12085 7] 285 5 5 50 R 8 3] 8 K (P>
0.05), AR TH A2+ 54 R 505 R2 M F 2 SR P 4R B 2% 25 7 (P>0.05) . 3 fff A T4k
R L2 EA VR SRR AR EES, BEMWKS RIS 2 1548 0 508 B3 5 Tk
FAR 38, T R A PRORI 205 A R 25 2 8 4 O i 0 5 Sl 35 IR T i Ak 38 (P<<0.05)
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Table 2 Content of organic C, total N, total P and total K of the different soil depths in 3 kinds of plantations

AN R RO B B (g kg ™)

IRy Moy
0~20 cm 20~40 cm 40~60 cm 0~60 cm
R E MM 2573 +2.72 Aa 13.72 £ 1.33 Ab 10.23 + 1.97 Ab 16.56 + 1.99 A
EER IR "3 I /N 27.32 +2.36 Aa 15.21 £ 1.92 Ab 11.06 + 1.14 Ab 17.86 + 0.54 A
TR IMAS AR 2373 + 1.63 Aa 14.86 + 2.44 Ab 9.70 + 2.03 Ab 16.10 = 1.12 A
J& B Fe R 2.10 £ 0.21 Aa 0.93 £ 0.13 Bab 0.77 £ 0.17 Ab 1.27 £ 0.17 A
Ea DI N 1.84 + 0.20 Aa 1.33 + 0.08 Ab 0.94 + 0.09 Ab 1.37 £ 0.09 A
TR IMAA AR 1.88 + 0.06 Aa 1.22 + 0.08 ABb 0.71 + 0.19 Ac 1.27 £ 0.07 A
JEAER /N 0.90 + 0.01 Aa 0.82 = 0.02 Ab 0.84 + 0.02 Ab 0.85 +0.01 A
X DI N 0.71 £ 0.00 Ba 0.68 + 0.02 Ca 0.64 + 0.03 Ba 0.68 + 0.02 B
BTIIEVAY N 0.89 + 0.06 Aa 0.75 + 0.02 Ba 0.81 + 0.03 Aa 0.82 + 0.04 A
Fe B ke bk 0.86 = 0.02 Ca 0.62 + 0.10 Bb 0.64 + 0.05 Bab 0.71 +£ 0.03 B
£ UIN LN 1.73 + 0.27 Ba 1.05 + 0.07 Bb 1.04 + 0.17 Bb 1.27 £ 0.10 B
ITRIIEVA N 9.21 £ 0.18 Ab 11.56 + 0.66 Aa 10.36 + 0.48 Aab 10.38 = 0.40 A

YT [P [ RS 5 Bk 2 7 A ) T0 3RS ) N Ak i) 22 53 B 35 (P<<0.05), [l 47 AN [l /NG 5 B 2 7 i ) I8 38 AS [+ - 9 8 14 22
S (P<0.05), MR FH L REFALE (P>0.05), “£7 Ja NsifEiR.



38 TR AN N N = 1 2018 4£2 J 20 H

22 ARAIMMTEENH®R. €8, SHASHOLFITEHE

BI1 AT AE 3 FOASTEL AR 0~60 em 2 (] 4= 32 a5k S o A0 00 Hb 28 oK 7= 18 3% 25 57+ (P>0.05) ,
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Figure 1 Stoichiometry features of different soil depthes
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3 WoR: RIEAPUERA 2R B R (P<0.01), HXAKIKE 0.925, AHLEKS TRV
EPAECPEA B (P>0.05) 5 R i RIS A B . T IRA YIRS J o k2
RS T LU AR R E IE AN SC o IR O R e ek R BB RS R, R LA RR B L B2 2R
Lo A LB R0, T 3 B N AR [R] 1 J2= 3 ek 5 42 R i o B 22 A SR — Bk

3 ik btit

TSR AR MA S R G IE TR B B EORIR, Hak . R WL AT B R s T R R
AT M R AR A5 JU R P ARBFFE R, 2 Bl AR AR A AR AR )2 1238 (0~20 em) A7 HLRR I 42 S5
BORORHEEF S, DR TR BUREM KT B EARMRFRRATAAR, 5 P R A B 25
5o 2 FRRER MO INAL AR T R LA WU T 7 Bl 23.73~27.32 g-kg, ERRE P ECN 1.84~2.10
g-kg™, EWEHUR Y 0.71~0.90 g-kgo b, A ML TR KR TR 2R 7 AR R Cunning-
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Table 3 Correlations of soil C, N, P, K and stoichiometry features

i H C N P K C:N N:pP C:p C:K N:K P:K
0.925%%* 0.243 0.038 - 0.898*%* - - 0.173 -0.231
1 0.253 -0.016 - - 0.885%* 0.184 - -0.242

p 1 0.161 0.174 - - 0.24 0.209 -

K 1 -0.059 0.016 -0.092 - - -
C:N 1 -0.205 0.129 0.066 -0.093 0.134
N:p 1 0.939%* 0.085 0.146 -0.327
C:p 1 0.073 0.081 -0.308
C:K 1 0.981** 0.852%*
N:K 1 0.801%**
BT * FORASEHE B3 (P<0.05), ** FoR M RTENR B35 (P<<0.01),  “=" FORAAIE AMKRKR, REIEFTHEIEI

$0(28.07 g-kg)"; T IEA R BEIT R B0 T s 2 F 7 AR AEAZAR N TAR(LT0 g-kg™ 1 023 g-kg™) ! Fl
] 7 1 X6 4F AR R E R N TAR(1.82 g-kg™ F10.39 g-kg™)™, T P4 A K 22 A} Orchidaceae 4 H SR {4
1 IX 3 4 R A B T R A B M (3.22 ge kg™ B 115 g-kg™) 7, AT RE S R AE T AR B 5T RE M R0 ) R 1L X
Y08 Fra R X, TREE R . BRI SR, A R TR 0 o R R SR G A A LA 5T i K
o TR 2 [P XAZ R N AR, 5 R L AR AL 1) P RER 22 B B AR OR3P DX B S v I 3R 2R XL
X, HARIREK S (1 0517 mm) MR F R WA, (AOR XN BRARGE oA, TR ZEvRgam, A ML RIK
JEU PR A FURR A RURN A IO A B R T A IS DR g L X 3 AN AR R g A T A
HoE e, AR RJZE T A BT 80(9.21 g-kg™) B35 5 T 2 R R 4k (0.86~1.73 g-kg™)
(P<<0.05), 1] fg 5 76 T He B A B i) 3 A= Rt 0T B o0 R i W Re J 3 3w s [, 358 X T 2=
KEZ, Kb N TR 2% TR, A5 IE R RE0, NIMFEER AR Mmaes. . #5505k
[EE R ST

A HURR A A U S RO 2 IR R N R, 3 RO RN AR 2 A BRI A U A
WEREETE 22 RS, ZEM 20~40 cm + )2 5] 40~60 cm 1 J2 B 5 &40 506 I T BB R B3
BEXES . AR BT LA Pk E 2RI T HIERZ MR Y MO R, X% ) B 3R 53 i e
TR R EG W S IRy U R G ek A BIER 2, S R ZAPURMER LS, HEE RS
KV T IRV 0 o f i A KA DR, UL, 5847 U R 4 200t 0 402 B Oy B I 1 - 38 2k 2
5o MSCHEHT R (K S): LHEAVRA SR R EE EHX, MHEREGE 0925, S a%m
FEARTEWIAARF, BUA AL 00T B 75 2 — a2 B8t 1) R0RN H A 8 75 B -5 LA o7 7 AF X [ b e,
e ATl A A B T A0 B 2 TR EE G AR, BRE B R MR )2 - A B T i A B A RO R ER R
B A B0 T oy B E S T2 AN 2 R, RS RN AR )2 TR B ) A T A B Rk
2 8 FH K- (P>0.05), HAFANTARPRZE LELHRESBSREMTRE LB EREES, A
AR R 7E T 5 TR B o0 R BRI T A A 9 XU S R TE i o i, R OC R B R IE T 5 K
b, JRIE W) oy il IR KR, 0 XUARE R — Mg K M i e iyt A2, X g s Ak, B
i H A Kb 2R AR B, BRI AR RN

TR AL | B LR U L S e - S A AL 2 B R SRR A S B B AR R AL
B IR USRS bR, IR R B T RIS FDT R B E SRR ARG, AR R ARSI A AR
FZ2 BB A S E S T REMA, FEESE 3 O TR R B e A 5 5 42 2 KR ol (35
1), VLR E MM E)Z H AR AR, A PU R PR 2 i v] e R 1 5855 0 1 446
30 N LARO~60 em + 28k A LR ™A % 22 7, BUE S 12.63~13.14, & T [ 5 mk A O E
(10.10~12.10)> fik F 4 Bk + 5855 A 38 13.3321) ABFFEIX 0~60 em + 2@ K 19.40~26.36,
ICF v [P 35 - B R 1L (105.00) >, A BFFE RIS, MRk EE L <<200.00 B, 3504 ik s &
BRI PUBE R A, DI 5 bl T A RO BT AR T . UL BRI SR X 3 A N AR e T A
OB TE R . IR LT AR O 35 4 BRI R AL A R BN AE R % FgE X 3 AN AR 43 0~20 em +
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JZ I 0~60 em 2 0B LU 1) A B0 2 22 5, (R T b ] R W LM 5,20, BEMIWRSE IX L e
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IR FUR Frp — R 5, AR D3 AT LA 9% T A S I o e RS 1 20 T L B s AR R BGER A3 5R 4,
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